Cervical necrotizing fasciitis is characterized by cutaneous necrosis, suppurative fasciitis, thrombosis of small blood vessels in the subcutaneous tissue, and extreme systemic toxicity. It is a severe condition, with a high death risk, 5 and prognosis is aggravated by spread of the infection through the fasciae, with development of mediastinitis and septic shock. Permanent mutilation and deformity of the face and submandibular area is a frequent complication.
The most common causes of cervical necrotizing fasciitis are dental infection (dental abscess, gingivitis, pulpits), 1 blunt trauma, 1 radiotherapy, 6 and necrotizing fasciitis of unknown origin. 7 Tonsillitis and peritonsillar abscesses are uncommon causes of necrotizing fasciitis. A literature review revealed only 13 cases with this etiology. 8 Predisposing factors include diabetes mellitus, steroid administration, arteriosclerosis, chronic renal failure, hypothyroidism, obesity, alcoholism, cancer, cirrhosis, drug abuse, and a poor nutritional state, all involved with loss of host defenses. 1, 4 As it is a rare and unsuspected clinical condition, early diagnosis is not easy. We report on 4 cases of cervical necrotizing fasciitis arising from tonsillitis.
CASE REPORTS

Case 1
A 41-year-old diabetic man was admitted for treatment of painful swelling in his neck. The physical examination revealed bacterial tonsillitis and abscess ( Figure 1 ). A contrast-enhanced CT scan of the neck showed diffuse enhancement of the superficial and deep cervical fasciae; thickening of the platysma, sternocleidomastoid, and strap muscles; as well as air and small fluid collections in multiple neck compartments (Figure 2) . The patient underwent a tracheostomy followed by a bilateral anterior cervical incision and extensive drainage of the neck. The platysma, superficial trap muscles, omothyroids, and sternocleidomastoid were removed. Subsequent culture revealed Streptococcus viridans, Peptostreptococcus anaerobius, Peptostreptococcus micros, and Clostridium bifermentans. The patient was successfully treated with ampicillin and metronidazole. He gradually improved and was discharged from the hospital 18 days after admission.
Case 2
A 62-year-old man was admitted to the hospital for treatment of severe dermatomyositis. He received prednisone 80 mg/day. On the 12 th hospital day he developed odynophagia and dysphagia. The physical examination revealed bacterial tonsillitis, fever, and a palpable mass in the right submandibular area. A CT scan showed diffuse enhancement of the superficial and deep right cervical fasciae; thickening of the platysma, sternocleidomastoid, and strap muscles; and air and small fluid collections in multiple neck compartments. A right lateral cervicotomy with extensive drainage was performed. Culture revealed S. viridans, and Peptostreptococcus anaerobius. The patient was treated with penicillin and metronidazole, but despite intensive care management, he developed mediastinitis and septic shock and died of multiple organ failure 8 days later.
Case 3
A 43-year-old man was admitted with tonsillitis and bilateral edema and erythema of the neck. He received cephalexin 2.0 gr. and sodium diclofenac for 3 days before admission, without improvement. A CT scan showed multiple collections of air in the cervical region, without involvement of the upper mediastinum. The patient underwent bilateral cervical drainage through a midcervical incision. Culture revealed S. viridans and Clostridium sp. The patient was treated with penicillin and metronidazole and discharged 11 days after admission.
Case 4
A 40-year-old woman was admitted with tonsillitis, edema of the left neck, and trismus. The physical examination revealed a palpable mass in the left submandibular area suggestive of a cervical abscess. A CT scan showed fluid collections with air in the left cervical region. A left anterolateral cervicotomy with drainage was performed. Culture revealed S. viridans and Corynebacterium sp. The patient was treated with penicillin and metronidazole and discharged after 23 days.
DISCUSSION
Cervical necrotizing fasciitis was defined by Monreland et al. 9 and modified later to include infections beyond the submandibular space as follows: (1) inflammation in the submandibular space, with little or no suppuration and with spread to the neck beyond the level of the hyoid bone; (2) involvement of more than one neck space, usually bilateral; (3) tissue necrosis with serosanguineous, putrid infiltration; (4) involvement of connective tissue and fasciae and secondary in muscles and skin, but not of glandular structures; and (5) contiguous-not lymphatic-spread.
Klabacha et al. 10 proposed staging these inflammatory processes as follows: type I-suppuration infection confined to the epidermis; type II-infection extending to the dermis; type III-infection extending to the superficial musculoaponeurotic layer of the face and superficial layer of the deep cervical fascia; type IV-infection extending to the musculature.
Normally, infection progresses rapidly and can involve the vascular structures causing small vessel thromboses. Necrotizing fasciitis of the head and neck usually results from polymorphic flora including numerous bacilli and cocci and occurs around the scalp and facial areas or primarily in the neck. In a series of 45 cases, 3 anaerobes were isolated in 32 cases (71%). Anaerobes only were isolated in 10 cases (22%), while a mixture of anaerobic and aerobic organisms were found in 22 cases (49%). Aerobic bacteria were only found in 3 patients (7%). Streptococcus sp. were found in 8 cases. In a study of 20 cases, 11 polymorphic flora were also found, with aerobic gram positive cocci isolated in 18 cases and anaerobic flora in 11. Streptococcus sp. were found in 6. In this group, a mixed aerobic and anaerobic flora was identified, with a prevalence of Streptococcus sp.
Mortality for this condition have been reported to be 22% (10 of 45) 3 and 50% 12 but it has been decreasing in recent years due to early diagnosis and advanced treatment in intensive care units. Even so, 1 patient in our 4 cases died (25%).
The most common clinical presentations are painful edema, erythema, warmth, tenderness, crepitation, and submandibular abscess. Patients can develop mediastinitis and consequent septic shock.
Fasciitis is generally due to a dental or pharyngeal abscess (surgical or post-traumatic), 3 ,11 radiotherapy, 6 or unknown origin 7 ). Tonsillar origin is rare; nevertheless, tonsillitis must be suspected as a possible cause of cervical necrotizing fasciitis to promote a prompt therapeutic action. Patients usually have an associated systemic condition such as diabetes mellitus, arteriosclerosis, obesity, metastatic neoplasm, chronic renal fail- The divisions and subdivisions of the deep cervical fasciae determine the limits and the spread of the infectious process. Nevertheless, it is difficult to detect this infection before it has spread to the deep fasciae, when complications are more frequent.
Complications of cervical necrotizing fasciitis include airway obstruction, pneumonia, pulmonary abscess, septic shock, jugular venous thrombophlebitis, and mediastinitis. In order to exclude the cervical necrotizing fasciitis diagnosis, x-ray of the affected area must reveal an absence of gas in the soft tissue. CT scan has been advocated for detecting gas, identifying the spread of infection in vascular sheaths, and detecting the extension of infection to remote areas (mediastinitis and pleural or pericardial effusions). 13 Effective treatment and management of cervical necrotizing fasciitis is based on early recognition, aggressive surgical intervention, use of broad-spectrum antibiotics, and supportive therapy. It is important to explore and drain all involved fascial planes. To carry out an adequate, wide, extensive fasciotomy with exposure and exploration of all compartments, the surgeon must understand the complex anatomy of the cervical fasciae and deep neck spaces.
14 This was promptly performed in our patients with good results in 3 of 4 patients. In 1 patient, in spite of adequate surgical treatment and appropriate antibiotic coverage, the infection spread rapidly to the mediastinum.
Other therapeutic considerations include management of hypocalcemia, anemia, and hypovolemia. Hypocalcemia results from the combination of ionic calcium with fatty acids from fat necrosis, forming an insoluble soap. Intravenous calcium replacement may be required. Hemolysis of erythrocytes occurs from the actions of bacterial enzymes and can result in anemia that may require transfusion.
11
Fluid from extracellular edema usually occurs and requires crystalloid replacement.
In necrotizing fasciitis, the synergistic action of anaerobic and facultative bacteria in a hypoxic environment promotes the production of destructive tissue enzymes and endotoxins that suppress host defenses, resulting in local and systemic dissemination of infection. Hyperbaric oxygen has been reported to be an effective adjuvant therapy to antibiotics and surgery in the treatment of necrotizing fasciitis of the extremities and trunk, with a mortality rate of 23% in the group receiving hyperbaric oxygen versus 66% in the group without hyperbaric oxygen. 15 In another study, the use of adjuvant hyperbaric oxygen therapy with an aggressive surgical approach and broad-spectrum intravenous antibiotics in 12 patients with cervical necrotizing fasciitis produced good results. 15, 16 Hyperbaric oxygen therapy was not considered for our patients because of the quick response to surgery and antibiotics of 3 of them and the rapid evolution of the deceased patient. A fasceite necrotizante cervical é uma infecção grave de partes moles do pescoço. Trata-se de entidade rara, porém quando presente tem como principal origem um foco infeccioso odontogênico. São descritos 4 casos de fasceite necrotizante cervical a partir de tonsilites e abscesso peritonsilar, os quais, foram admitidos e tratados na unidade de terapia intensiva. Um dos pacientes era portador de Diabetes Melittus não insulino-dependente e outro paciente havia recebido corticoterapia antes do desenvolvimento da infecção. Em um dos casos ocorreu mediastinite, insuficiência respiratória e o paciente evolui para o óbito em decorrência de choque séptico. Durante o tratamento, 3 pacientes evoluíram satisfatoriamente devido ao diagnostico precoce, tratamento cirúrgico agressivo e utilização de antibiótico terapia de largo espectro. A bactéria mais comumente encontrada foi o Streptococcus sp, mas flora mista com germes anaeróbios foi encontrada em 3 dos casos descritos.
RESUMO
CONCLUSÕES: Deve-se suspeitar de tonsilite e abscesso peritonsilar como causa de fasceite necrotizante cervical para que tratamento agressivo e precoce seja realizado.
UNITERMOS: Fasceite necrotizante cervical. Tonsilite. Abscesso peritonsilar.
Tonsillitis and peritonsillar abscesses are uncommon causes of cervical necrotizing fasciitis, with only 13 cases reported in literature 8 (Table 1) . We report on 4 patients with cervical necrotizing fasciitis due to tonsillitis occurring within 8 months. One patient was diabetic and 2 were receiving steroidal or nonsteroidal anti-inflammatory agents. One patient developed acute respiratory distress syndrome requiring mechanical ventilation and presented septic shock due to spread of infection to the mediastinum. Three patients recovered because of early diagnosis, aggressive surgical intervention, use of appropriated broad-spectrum antibiotics, and supportive therapy.
We conclude that tonsillitis and peritonsillar abscesses must be considered as putative causes of cervical necrotizing fasciitis and that early and adequate surgical drainage associated with broad-spectrum antibiotics should be the treatment of choice for these patients.
